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TITLE OF THE INVENTION 

DISPLAY APPARATUS 
CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application claims the benefit of Korean Patent Application No. 2002-50351 , filed 
August 24, 2002, in the Korean Intellectual Property Office, the disclosure of which is 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0002] The present invention relates to a display apparatus, and more particularly, to a 
display apparatus improved in a lifting structure of a display main body. 

2. Description of the Related Art 

[0003] In general, a display apparatus has a display main body provided with a screen, and a 
base member that supports the display main body. 

[0004] Recently, a display main body is provided with a screen by using display elements 
such as an LCD (liquid crystal display) or a PDP (plasma panel display). These arethinner and 
lighter monitors than conventional monitors, and they occupy a comparatively small space. 

[0005] Hereinafter, a display apparatus with a display main body provided with a LCD panel, 
and a base member on a horizontal plane, such as a table is described. 

[0006] Such a display has a lifting unit lifting the display main body vertically with respect to 
the horizontal base member. In Japanese patent first publication No. 2000-206893, a lifting unit 
for a display main body to adjust the height of the display main body is disclosed. This 
conventional lifting unit uses an air cylinder assembly and includes a height positioning part 
positioning a display main body provided with latch grooves and a latch means. 
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[0007] But in the conventional display apparatus, the height positioning part for the display 
main body has to be provided. Thus, the structure becomes complicated and it is not easy for a 
user to use the display. 

[0008] Further, in the conventional display apparatus, the height of the display main body can 
be varied only at the latch grooves, so that fine height positioning can not be achieved. 

[0009] In the conventional display apparatus, a supporting frame is provided for supporting 
the display main body. But it is difficult to prevent the display main body from being shaken 
when lifting it only by the supporting frame. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, it is an aspect of the present invention to provide a display apparatus with 
an improved lifting structure of a display main body. 

[0011] Additional aspects and advantages of the invention will be set forth in part in the 
description which follows and, in part, will be obvious from the description, or may be learned by 
practice of the invention. 

[0012] The foregoing and/or other aspects of the present invention are achieved by providing 
a display apparatus having: a display main body provided with a screen; a base member 
supporting the display main body; and a cylinder assembly provided between the display main 
body and the base member to liftably support the display main body, wherein the cylinder 
assembly exerts a supporting force which is at least as great as a weight of the display main 
body. 

[0013] According to an aspect of the invention, the cylinder assembly comprises: a 
pressurized cylinder combined with the base member; a piston slidably provided in the cylinder; 
and a cylinder rod with a bottom combined with an upper surface of the piston and a top 
combined with the display main body. 

[0014] According to an aspect of the invention, the display apparatus further comprises a rod 
supporter, with a top combined with an upper end part of the cylinder rod and a bottom 
contacting a circumference of the cylinder, to be lifted as a single body with the cylinder rod. 
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[0015] According to an aspect of the invention, the display apparatus further comprises a 
cylinder supporter combined with the base member to accommodate and support the cylinder. 

[0016] According to an aspect of the invention, the display apparatus further comprises at 
least one auxiliary cylinder assembly provided between the display main body and the base 
member. 

[0017] According to an aspect of the invention, the auxiliary cylinder assembly comprises: a 
hollow guide pipe combined with the base member, and a guide rod slidably provided in the 
guide pipe. 

[0018] According to an aspect of the invention, the display apparatus further comprises a 
cylinder supporter combined with the base member to accommodate and support the cylinder 
and the guide pipe. 

[0019] According to an aspect of the invention, a plurality of cylinder assemblies are 
provided. 

[0020] According to an aspect of the invention, the display apparatus further comprises a 
cylinder bracket provided between the display main body and the cylinder assembly, which is 
respectively combined with the display main body and the base member. 

[0021] According to an aspect of the invention, the display apparatus further comprises a 
cylinder bracket provided between the display main body and the cylinder assembly which is 
respectively combined with a rear of the display main body and the base member. 

[0022] According to an aspect of the invention, the cylinder assembly comprises: a 
pressurized cylinder combined with the base member; a piston slidably provided in the cylinder; 
and a cylinder rod with a bottom combined with an upper end part of the piston and a top 
combined with the cylinder bracket. 



BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] These and/or other aspects and advantages of the present invention will become 
apparent and more readily appreciated from the following description of the embodiments, taken 
in conjunction with the accompanying drawings of which: 
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FIG. 1 is a rear perspective view of a display apparatus according to a first embodiment 
of the present invention; 

FIG. 2 is an exploded perspective view of the display apparatus of FIG. 1; 

FIGS. 3 and 4 are sectional views showing operation of the display of FIG. 1 ; 

FIG. 5 is a rear perspective view of a display apparatus according to a second 
embodiment of the present invention; 

FIG. 6 is an exploded perspective view of the display apparatus of FIG. 5; 

FIG. 7 is a sectional view showing operation of the display apparatus of FIG. 5; 

FIG. 8 is a rear perspective view of a display apparatus according to a third embodiment 
of the present invention; 

FIG. 9 is an exploded perspective view of the display apparatus of FIG. 8; 

FIG. 10 is a sectional view showing operation of the display of FIG. 8; 

FIG. 1 1 is a rear perspective view of a display apparatus according to a fourth 
embodiment of the present invention; 

FIG. 12 is an exploded perspective view of the display apparatus of FIG. 11; 

FIG. 1 3 is a sectional view showing operation of the display of FIG. 11; 

FIG. 14 is a rear perspective view of a display apparatus according to a fifth embodiment 
of the present invention; 

FIG. 15 is an exploded perspective view of the display apparatus of FIG. 14; 

FIG. 16 is a sectional view showing operation of the display apparatus of FIG. 14. 

DETAILED DESCRIPTION 

[0024] Reference will now be made in detail to the embodiments of the present invention, 
examples of which are illustrated in the accompanying drawings, wherein like reference 
numerals refer to like elements throughout. The embodiments are described below to explain 
the present invention by referring to the figures. 

[0025] As shown in FIGS. 1 through 4, a display apparatus 1 according to a first embodiment 
of the present invention has: a display main body 10 provided with a screen; a base member 50 
which supports the display main body 10 and is laid on a horizontal plane such as a table; a 
cylinder assembly 40 provided between the display main body 10 and the base member 50 to 
liftably support the display main body 10; a cylinder bracket 30 provided between the display 
main body 10 and the cylinder assembly 40 to be combined with the cylinder assembly 40; and 
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a display bracket 20 which is provided between a rear of the display main body 10 and the 
cylinder bracket 30 and is combined with them, respectively, so that the display main body 10 is 
tiltable relative to the cylinder main body 10. 

[0026] The display main body 10 is provided with a screen made of an LCD panel at a front 
thereof and a plurality of main body combining holes 11 combined with the display bracket 20 
with screws 13 at a rear thereof. These main body combining holes 1 1 are positioned according 
to the standard of VESA (Video Electronic Standard Association), and can be employed with a 
variety of arm stands. 

[0027] According to one aspect, the display bracket 20 is a plate and has: a plurality of 
bracket combining holes 23 positioned corresponding to the main body combining holes 1 1 of 
the display main body 10, and a pair of first tilting brackets 21 protruding from the surface of the 
display bracket 20 in a direction opposite to a direction of attaching the display bracket 20 to the 
display main body 10. 

[0028] The pair of first tilting brackets 21 has a pair of bolt inserting holes 25, and is 
connected with second tilting brackets 31 of the cylinder brackets 30 (to be described later), so 
that the display main body 10 is tiltable relative to the cylinder bracket 30. 

[0029] The cylinder bracket 30 is "L" shaped and comprises the pair of second tilting brackets 
31, which protrude from a vertical surface of the cylinder bracket 30 toward the display bracket 
20, to connect with the first tilting brackets 21 . And on a horizontal surface of the cylinder 
bracket 30, there is a cylinder combining hole 33 to combine with a cylinder rod 47 of the 
cylinder assembly 40. 

[0030] The pair of second tilting brackets 31 also has a pair of bolt inserting holes 25. A pair 
of tilting bolts 27 is inserted in the pair of bolt inserting holes 25 of the first and second tilting 
brackets 21 and 31, respectively, and combined with tilting nuts 29, thereby creating a binding 
force of a predetermined magnitude. This binding force generates a friction as the display main 
body 10 is tilted relative to the cylinder bracket 30. Thus, a user must exert a predetermined 
pressure on the display main body 10 to tilt the display main body 10. 

[0031] The cylinder assembly 40 is combined with the base member 50 and has: a cylinder 
41 filled with gas in a pressurized inside thereof; a piston 44 slidably provided in the cylinder 41 ; 
and the cylinder rod 47 that extends and retracts from the cylinder 41 , with a bottom that is 
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combined to an upper surface of the piston 44 and a top that is combined with the cylinder 
bracket 30, respectively. 

[0032] The cylinder 41 is provided with a cylinder bolt 42 that is inserted through a combining 
hole 53 of the base member 50 (to be described later) and combined with a nut 49. 

[0033] The piston 44 slidably provided inside of the cylinder 41 has a plurality of through 
holes 45 of diminutive size pierced in a direction of sliding. 

[0034] The through holes 45 are employed to maintain a uniform pressure by passing the 
divided gas therethrough, as the piston 44 slides up and down inside of the cylinder 41 . 

[0035] The cylinder rod 47 includes a rod bolt 48 with a bottom connected to an upper 
surface of the piston 44 and a top that is inserted through the cylinder combining hole 33 of the 
cylinder bracket 30 and combined with another nut 49. 

[0036] With this configuration, the cylinder assembly 40 is operated as follows: the pressure 
of the gas divided by the piston 44 in the cylinder 41 is maintained uniformly due to the through 
holes 45. But the areas where upper and lower surfaces of the piston 44 and the gas are in 
contact are different from each other, because the cylinder rod 47 is mounted on the upper 
surface of the piston 44. The area where the lower surface of the piston 44 and the gas contact 
is broader, thus an upward force is applied to the piston 44. The upward force applied to the 
piston 44 (called a "supporting force" in this specification) is used to vary a height of the display 
main body 10. 

[0037] If the supporting force is balanced with the weight of the display main body 1 0, then 
the display main body 10 remains in place once it is positioned. If a user applies force to the 
display main body 10 upwardly or downwardly to vary a height thereof, the cylinder rod 47 in the 
cylinder 41 accordingly slides upwardly or downwardlyvarying the height of the display main 
body 10. Further, if the force from the user is eliminated, the display main body 10 stops 
moving at that point. 

[0038] Further, according to one aspect, the cylinder assembly 40 has a greater supporting 
force than the weight of the display main body 10. The difference between the two forces may 
be sufficiently small, however, that the display main body 10 does not move upwardlybecause of 
the static friction between an inner wall of the cylinder 41 and a circumference of the piston 44. 
In this case, the height of the display main body 10 can be varied with greater ease. 
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[0039] The base member 50 has a combining part 51 recessed in an upper surface thereof to 
simplify combining the base member 50 with the cylinder 41 of the cylinder assembly 40. The 
base member 50 also has a combining hole 53 through which the cylinder bolt 42 of the cylinder 
41 is inserted and then combined with the nut 49. 

[0040] With this configuration, the display apparatus 1 according to the first embodiment of 
the present invention is operated as follows: the display bracket 20 connected to the display 
main body 20 is tiltably combined with the cylinder bracket 30 with a predetermined friction. 
Thus, the display main body 10 can be tilted relative to the cylinder bracket 30 by a 
predetermined force applied to the display main body 10 frontward or backward. 

[0041] The process of a lifting the display main body 10 is shown in FIGS. 3 and 4. If a user 
applies a predetermined upward force to the display main body 10 when the display main body 
10 is in a lowered position, then the cylinder rod 47 slides upwardly inside of the cylinder 41. 
Thereafter, if the user ceases applying the force to the display main body 10, the display main 
body 10 stops moving upwardly at that point. Because the weight of the display main body 10 is 
supported by the cylinder assembly 40, the user can lift the display main body 19 with only a 
small effort. The process of moving the display main body 10 down is the reverse of the 
process of moving it up. 

[0042] The user can vary the height of the display main body 10 with ease, and can make 
fine adjustments. As described above, according to one aspect, the supporting force of the 
cylinder assembly 40 is greater than the weight of the display main body 1 0. In this case, the 
user can move the display main body 10 with greater ease. 

[0043] FIGS. 5 and 6 are perspective views of the display apparatus according to a second 
embodiment of the present invention, and FIG. 7 is a sectional view thereof. As shown in these 
drawings, the display apparatus 1a of the second embodiment, as compared to the first 
embodiment, further comprises a rod supporter 60 with a top combined with an upper end part 
of the cylinder rod 47 and a bottom slidably contacting a circumference of the cylinder 41 . The 
cylinder rod 47 and the rod supporter 60 are lifted as a single body. 

[0044] The rod supporter 60 is generally pipe shaped and at a top thereof has a rod 
combining hole 61 with a diameter large enough that the rod bolt 48 of the cylinder rod 47 can 
be inserted therethrough, but smaller than the diameter of the cylinder rod 47. A bottom of the 
rod supporter 60 is hollowed to slidably inserte the cylinder 41 therein. 



7 



Docket No.: 1572.1226 
[0045] The rod supporter 60 is lifted as a single body with the cylinder rod 47 when the 
display main body 10 is lifted. The rod supporter 60 supports the cylinder rod 47, thereby 
preventing the display main body 10 from being shaken and the cylinder rod 47 from being bent. 
The second embodiment may offer a safer and stronger structure than the first embodiment. 

[0046] FIGS. 8 and 9 are perspective views of the display apparatus according to a third 
embodiment, and FIG. 10 is a sectional view thereof. As shown in these drawings, the display 
apparatus 1b according to the third embodiment, compared to the first embodiment, further 
comprises a cylinder supporter 70 with a top end contacting a top of the cylinder 41 , and a 
bottom end thereof combined with the base member 50 to accommodate and support the 
cylinder 41. 

[0047] The cylinder supporter 70 is generally pipe shaped. At a top of the cylinder supporter 
70, there is provided a cylinder combining hole 71 with a diameter large enough that the cylinder 
rod 47 can be inserted therein, but smaller than the diameter of the cylinder 41 . At a bottom of 
the cylinder supporter 70, there is provided a cylinder bracket 73 on which a plurality of 
supporter combining holes 74 are positioned to combine the cylinder supporter 70 with the base 
member 50. In the base member 50, combining holes 95 are positioned corresponding to the 
supporter connecting holes 74, to combine the cylinder supporter 70 and the base member 50 
with screws 90. 

[0048] Here, the cylinder supporter 70 supports the cylinder 40, thereby preventing the 
display 1b from being shaken; this third embodiment may offer a safer and stronger lifting 
structure than the first and second embodiments. 

[0049] FIGS. 1 1 and 12 are perspective views of the display apparatus according to a fourth 
embodiment of the present invention, and FIG. 13 is a sectional view thereof. Compared to the 
first embodiment, as shown in these drawings, the display apparatus 1c according to the fourth 
embodiment further comprises an auxiliary cylinder assembly 80 placed between the display 
main body 10 and the base member 50 to support the lift of the display main body 10. 

[0050] According to one aspect, the auxiliary cylinder assembly 80 is provided adjacent to 
the cylinder assembly 40, and has a hollow guide pipe 81 combined with the base member 50, 
and a guide rod 84 slidably inserted in the guide pipe 81 . 
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[0051] The hollow guide pipe 81 is provided at a bottom with a pipe bolt 82 combined with 
the base member 50. On the base member 50, there is an additional combining hole 95, 
through which the of the pipe bolt 82 of the hollow guide pipe 81 is inserted and combined with 
the nut 49. 

[0052] The guide rod 84 is provided at a top with a guide bolt 85 to be combined with the 
cylinder bracket 30. At the horizontal surface of the cylinder bracket 30, there is an additional 
cylinder combining hole 33a, through which the guide bolt 85 of the guide rod 84 is inserted and 
combined with the nut 49. 

[0053] The guide rod 84 of the auxiliary cylinder assembly 80 slides out of the guide pipe 81 , 
as the display main body 10 is lifted and supports the display main body 10 together with the 
cylinder rod 47, thereby preventing the display main body 10 from being shaken and the 
cylinder rod 47 from being bent. In the above-described embodiment, only one auxiliary 
cylinder assembly 80 is provided, but it is natural that a plurality of auxiliary cylinder assemblies 
80 may be provided as necessary. This fourth embodiment may offer a safer and stronger lifting 
structure than the first embodiment. 

[0054] FIGS. 14 and 1 5 are perspective views of the display apparatus according to a fifth 
embodiment of the present invention, and FIG. 16 is a sectional view thereof. Compared to the 
fourth embodiment, as shown in these drawings, the display apparatus 1d according to the fifth 
embodiment further comprises a cylinder supporter 70a with a bottom combined with the base 
member 50, and a top accommodating and supporting the cylinder 41 and the guide pipe 81 . 

[0055] The top of the cylinder supporter 70a has: a cylinder combining hole 71a with a 
diameter is large enough that the cylinder rod 47 can be inserted therein, but smaller than the 
diameter of the cylinder 41 ; and a pipe combining hole 81a, with a diameter large enough that 
the guide rod 84 can be inserted therein, but smaller than the diameter of the hollow guide pipe 
81 . At the bottom of the cylinder supporter 70a, is a supporter bracket 73a combined with the 
base member 50. On the base member 50 are combining holes 95 corresponding to supporter 
combining holes 74a of the supporter bracket 73a. The cylinder supporter 70a is combined with 
the base member 50 via the supporter combining holes 74a and the combining holes 95 using 
screws 90. 
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[0056] Here, the cylinder supporter 70a supports the cylinder 41 and the guide pipe 81 , 
thereby preventing the display main body from being shaken; this fifth embodiment may offer a 
safer and stronger lifting structure than at least one of the above-described four embodiments. 

[0057] In the display apparatuses according to the above-described embodiments, the 
display main body is only to be tilted relative to the cylinder bracket. According to one aspect, 
however, the display main body is pivoted, i.e., rotated within a predetermined angle about the 
axis formed from the center of the display main body to the forward and backward direction. 
Further, according to another aspect, the display main body is swiveled, i.e., rotated within a 
predetermined angle along the vertical axis from the base member to the display main body. 

[0058] As described above, embodiments of the present invention offer the display apparatus 
with a simple structure that is capable of fine variations of the height of the display main body. 
Further, the display main body can be lifted easily with a small force. 

[0059] According to various aspects, the rod supporter, the cylinder supporter, and the 
auxiliary cylinder assembly are provided separately, or combined one another, so that the 
display main body is supported with added safety. 

[0060] Although a few embodiments of the present invention have been shown and 
described, it will be appreciated by those skilled in the art that changes may be made in these 
embodiments without departing from the principles and spirit of the invention, the scope of 
which is defined in the claims and their equivalents. 
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